tentative when only based on comparison with mass spectra (Hojjati et al., 2013) . After the identification, each volatile compound was quantified (relative abundance %) in a Shimadzu 2010 gas chromatograph equipped with a flame ionization detector (FID); the same column and similar chromatographic conditions to those previously reported for GC/MS were used.
Polyphenol extraction
Extraction by a hydro-alcoholic mixture. Approximately 1 g of plant material was mixed and macerated in a hydro-alcoholic solution (methanol/water at a ratio of 80/20 v/v) for 24 h at darkness and continuous stirring. The macerate was filtered and the solvent evaporated under vacuum at 40°C. Later, hexane was used to remove any traces of non-polar compounds (pigments, lipids, etc.) . Finally, phenolic compounds were extracted using ethyl acetate containing ammonium sulfate (20%) and orthophosphoric acid (2%). The extraction was repeated 3 times to ensure complete removal of the phenolic compounds and the organic phase was evaporated using the previously described conditions. Finally, the residue was dissolved in 10 mL of methanol and stored at 4°C (Amiot et al., 1986) . Extraction by sonication. Briefly, 0.5 g of plant material were extracted using 10 mL of 80% aqueous methanol containing 1% HCl. This mixture was sonicated twice for 20 min, and left for 24 h at 4°C. Then, the extract was centrifuged and the supernatant was collected and used for the analyses of total phenolic content and antioxidant capacity (Nuncio-Jáuregui et al., 2015; Chong et al., 2013).
Total phenolic content (TPC)
The total phenolic content (TPC) in the leaves and fruit extracts of A. Unedo was quantified using the Folin-Ciocalteu reagent and saturated sodium carbonate. The mixture was incubated at room temperature under dark conditions and absorbance at 765 nm was measured. A calibration curve was prepared using gallic acid ( Figure 1A ), and TPC was expressed as mg gallic acid equivalents, GAE/g dry weight, dw (Benhammou et al., 2009).
Total flavonoid content (TFC)
The Dowd method as adapted by Djabou et al. (2013) was used to quantify the total flavonoid content (TFC), and used aluminum trichloride in ethanol; the absorbance at 430 nm was recorded. A calibration curve was prepared using rutin ( Figure 2B ), and TFC was expressed as mg rutin equivalents, RE/g dw.
Antioxidant capacity
The DPPH
• Radical Scavenging Assay was run according to Brand-Williams et al. (1995) with slight modifications. The absorbance was measured at 517 nm, and vitamin C and BHA were used as control standards. The antioxidant capacity was expressed by the IC50 value in mg/mL; that is, the concentration of the sample required for a 50% inhibition, with lower IC50 values indicating higher antioxidant capacity. The ABTS + Radical Scavenging Assay was measured according to Re et al. (1999) . The absorbance was measured at 734 nm, and results were expressed as Trolox Equivalent Antioxidant Capacity, TEAC; that is, the Trolox concentration necessary to obtain the same radical ABTS+ inhibition than 1 mg/mL of the extract under study (Montoro et al., 2006) . The Ferric Reducing Power was measured according to Gülçin et al. (2010) , which is based on the direct reduction of Fe 3+ (CN -)6 to Fe 2+ (CN -)6. The absorbance at 700 nm was monitored, expressed as TEAC, and vitamin C and BHA were used as controls (Gursoy et 
Statistical analyses
One-way analysis of variance (ANOVA) and Tukey's multiple range test were performed to compare experimental data and determine significant differences among treatments (p<0.05).
RESULTS AND DISCUSSION

Minerals content
Among the macro-nutrients, K (1743 and 2045 mg/100 g) and Ca (1299 and 1797 mg/100 g) predominated in both leaves and fruits, respectively (Table 1) . On the other hand, the values of Mg were low, as compared to those of K and Ca, reaching values of 186 and 58.6 mg/100 g in leaves and fruits, respectively. The "fruits" of A. Unedo have attained the highest concentrations of most macronutrients except Mg. However, the leaves had higher contents of 3 of the micro-nutrients (Fe, Zn, and Mn) than fruits, and besides Fe was the most abundant micro-nutrient in both leaves and fruits. Results from the current study were higher than the values reported in Spanish ( 
Volatile compounds
A total of 36 compounds were found in both leaves and fruits of A. Unedo (32 and 35 in leaves and fruits, respectively ( Table 2 ). The 5 major components in leaves were: camphor (43.5%), α-fenchone (17.5%), bornyl acetate (16.0%), myrtenyl acetate (3.16%), and eucarvone (3.16%). On the other hand, the 5 major compounds in fruits were: camphor (37.6%), ethyl palmitate (23.3%), bornyl acetate (12.9%), and methyl palmitate (5.64%). The chemical composition of A. Unedo essential oils reported here was different from those reported previously in samples from Turkey and Portugal. In the Turkish leaves, it was found that (E)-2-decenal and α-terpineol predominated ( 
Total phenolic (TPC) and flavonoid (TFC) contents
It is clear from data on Table 3 that the leaves of A. Unedo have higher TPC (expressed as mg GAE/g) and TFC (expressed as mg RE/g) than the fruits. In leaves, the maceration method was more efficient for TPC and higher values were reached, while results in TFC were equivalent and no effect of the extraction method was found. In fruits, the sonication method was more effective for both TPC and TFC. The sonication extraction was previously studied and was found more effective for the extraction of phenolic compounds than the classical maceration (Balouiri et al., 2014), but this extraction under the current experimental conditions did not give good results for the leaves, although results were better for the fruits. It has been established that prolonged sonication is not recommended for the extraction of antioxidant bioactive components, as it may lead to the degradation of the active constituents (Annegowda et al., 2010) . Thus, the in future studies, the extraction time can be optimized to get the highest possible TPC, if that is the only objective of the extraction. The high contents of both TPC and TFC obtained in the current extracts of A. unedo were similar to those previously reported in other studies ( 
Antioxidant capacity
The antioxidant capacity of the A. Unedo extracts was tested using three different methods (DPPH • , ABTS + , and FRAP). The extract showed an interesting antioxidant activity, and the effect of the extraction method and part of the plant under study (leaves or fruits) showed similar behavior (Table 4 ). In the DPPH • , the leaves extract obtained by maceration led to the lowest values of the IC50, meaning it had the highest antioxidant activity. On the other hand, the lowest IC50 for the DPPH
• was found in fruits after sonication. In fact, the antioxidant activity (DPPH • ) of the leaves extract was equivalent to that of vitamin C and higher than that of BHA.
In the other two methods (ABTS + and FRAP), the highest antioxidant activity (highest values of TEAC) were found for the macerated extracts of the leaves of A. unedo. However, both standards (vitamin C and BHA) showed significantly higher activity than the plant extracts assayed. A good correlation between antioxidant activity and TPC has been widely reported (17) 
CONCLUSION
Fruits and leaves contained large quantities of many essential minerals and trace element. GC-MS analyses of essential oils of leaves and fruit allowed the identification of 32 and 35 compounds, respectively. Under the assayed conditions, the maceration was an effective method for the extraction of phenolic compounds. Experimental results demonstrated that A. Unedo leaves extracts exhibited much higher antioxidant activity than fruits.
